(i9)##*oMj?T*r$i&iig 

(43) IfS^iH 
2002 £21 B (21.03.2002) 



PCT 



(10) 

WO 02/22301 Al 



(51) SIS^I^^S 7 : 

(21) SJSttiJ&S^: 

(22) SIStbgiB: 

(25) BBtiiHOtB: 

(26) m&'AMwms: 



B23K 26/00 

PCT/JP01/07954 
2001 ^9 fll3B (13.09.2001) 
B*gg 



(30) SfcJt^-*: 

1$Bi2000-278306 2000 ^9 ^ 13 B (13.09.2000) JP 

(7i) &mx@tmz®i<'kx(D%%m\z'2^T):%Wi*\' 

—5 XtfcSC^tt (HAMAMATSU PHOTONICS K.K.) 
[JP/JP]; T435-8558ffiS3S^^rtTrPlfBni26Sife(Dl 
Shizuoka (JP). 



(72) %W%;&£V 

(75) HW#/ttSA ffcBICOU-C©*;: ^tSXS 
(FUKUYO, Fumitsugu) [JP/JP]. IgSSjtiS (FUKU- 
MITSU, Kenshi) [JP/JP]. W 111 E E (UCHIYAMA, 
Naoki) [JP/JP]. ft&ffl&ft (WAKUDA, Toshimitsu) 
[JP/JP]; T 435-8558 t*|5g&£«irfiifi»Bni26Sifea>l 
l«-d7Xtt**ttrt Shizuoka (JP). 

(74) KmX:&m\%ffi, n(HASEGAWA,Yo$hikietaL); 
T 104-0061 XKtt>t>ABtiK=TB6«12#^4: 
fit IfSBRfflt&ftVSi* Tokyo (JP). 

(81) JISB (Hlfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, 1L, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 

IWM*J 



(54) Title: LASER BEAM MACHINING METHOD AND LASER BEAM MACHINING DEVICE 
(54) §tmO)%ft: b— iflDXAttAtfU— ffAPIgg 



< 



€N1 



© 



8101. 
S103. 



S105. 
S107. 



S113. 
S115. 



I 



]— • S101 



ttxwattoanaBPfrttgfeaa | — S103 



I 



J- S105 



-S109 



— S111 



]— S113 



ttlX*Jfcfc<»ttWr 



J— S115 



..SELECTION OF LASER BEAM SOURCE 

..DETERMINATION OF MOVING AMOUNT OF WORK IN Z-AXIS 

DIRECTION 
, . ILLUMINATION OF WORK 
.CALCULATION OF SUCH FOCUS POINT DATA THAT FOCUS POINT 

OF VISIBLE LIGHT OF LIGHT SOURCE FOR OBSERVATION IS 

POSITIONED ON SURFACE OF WORK 
.MOVEMENT OF WORK IN Z-AXIS DIRECTION SO THAT VISIBLE 

LIGHT OF LIGHT SOURCE FOR OBSERVATION IS POSITIONED ON 

SURFACE OF WORK 
. MOVEMENT OF WORK IN Z-AXIS DIRECTION TO SUCH A POSITION 

THAT CONDENSED POINT OF LASER BEAM COMES INSIDE WORK 
. FORMATION OF FUSING PROCESSING AREA INSIDE WORK 
.CUTTING OF WORK 



(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (?) aligned to the inside 
of the work (1), and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5\ whereby 
the work (1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 
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ft£\ i?r/Hxtww, ttflMffo&pgR smut?***!* 

m 1 Iits U-^©*^^DX^tl©@^(qIfc:*V>T^.l xmtZ&tir 

Si/-1f^©^{4g^Mft§ttg^inx^^©i^^^^t)^TSQxm%k: 
l/— !f^^ltf-r§^ J; Ds iDX^#j©f(fe©«^^ -< X^oTflOX 
M^©rt^t#^i!RiRt«kSffe©gfeM^^9m^^^^Mt-S«kdt 

*f|Bjfc:#six~ifJ)nx^fc:j:ti^ Jox^^©«jBf®^5 l^its 

Wr^^r, -®frm« b©^®m^fts@m"e*si^fcflb©awa^t 
ztibi&t)^ »fle©«fcMiaw#Rrt&i:ft*o 
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(W/cm2) fii±-? 1 rtTfctS c i: 

10 ft«Hfi5^fS 0 ^©^WMfc«fcDliDX^^ortgBfcSftthr*tf^^^ 

^nfc.kDjpx^ifeortajfci^^y^^As^^nso zLvv^yzmm 

±8Basjt««©-«Tf*ao £©i/— »finx^©]&px^^^tTtt> 

x #7*&^Craj#*s&£ e ir-^w-MEiitis if*©* 

7— &JK#lx 1 0 8 (W/cm2) W±T*2feoT^Vl/XiIi^l/zsmTi:1-^3h 

fc^^ wx»fti»©rtijfc«flifc^«**^rtj a$*««*j&8-r s - % x*t 

So £ftfc«fc;h,«x ax^4&©WI±^*^iRitSvfc<fc^TMmWfc:i0i!fc^ns 
o - ©ait: i ioiMli©^ l:MSi«M$ti§o £©&Bl!flBI 
20 ««tt±f3aScR<S«©-^jTf*So -©i/-ifijnx^^oiDxM^^LT{±, 

joxM^^i/— tfjte^jisftr'rsifeft^N v-if*©**j&fc:fet±sK-*/i 

x 1 0 8 (W/cm2) tt±T^^T/^X|i)5 lns^T^S £ 

<fc ipx^^©ft^fcjB^^^bbfcM^fesffl^^b^*^tP* 
25 ^M^^-rS3i:*)T*t§o £©£5£^;i/;**I£^&-r$§< bT\ 
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o lots xMmftzmjLftm.y!}(Dft®>£x(DmM^ ±mm%r^xm-rz>zt 
^m^n^om^^z^^mmowim^^^^t^x^^o 

tmy-®m&i x i o 8 (w/cm2) ^izftz, £5iz.JV)/xv-*?y6*M%-t 
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©tr-^;iy-^^i x io 8 (w/cm*) w±t^5iac^ v-if#£ 

25 mm<Dffi&&mw 
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i 

m 9 fcfcfc^iteT&igfc&s v-lfjnx^&ofg 2 x@fc j3Jtsjnx^<fe©»fS 

011 fci:#^eiB$ifc&£ i/-ifinx^©^ 4 xatc^W5JDx^igff©Bf 
-fiBfc*w-a»fffi©»%*bfciaT?»So 

^©rtSP©385fi^i:0||^^"r^7 7"r*So 

*©««8#ij£ia*t&3o 
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0 2 0 209fc.:fc Wts £ x;v>- h fc&^£ftfc#dig©£Em 

0 2 2(±*HJteJf^£D^2^J^^^DDf^tck!3 l/-if^^MM^tiTV>§ 

^mMmnmmm^ %><> 

o 

0 2 5 &0 2 3 izTrst-ytMM&Mnoxxv-xxsmw&^tzmffim^fo&o 

20 0 2 6 (±^^©^i&?iJ^^7l< bfciil^fc&tt&E 2 3 (c^-T^aittM^ 

©XXV-XXViSI£*& o tz if ® 0T* $> & o 

0 2 7 i±il#;&©|£i&^££ fc«< LtzM&te&ttZm 2 3 £^1" ftSS?I 
ttM3|^0XXV-XXV^^o fc$r® 0T* & 3 o 

028 ^mmmmom zmm&wmx&om i x^^-ramm^ ^ 

25 ^©$TM0~e&3o 

0 2 9 i»3£»ii©^ 2 09£ffi$18flr #&©fg 2 xfg^-TflEmfif^ x/\ 
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m 3 o \z*mmm<Dm 2 m^M^mm^om 3 js&w-tm*?* x a 

^©®rM0T-&£o 

5 mcbwrnwutoZo 

E32 B^ggm?*®* 2 4*£**imftgftgi®ji 5 xm^t&mm^^ 

03 5J±03 3^t-9->r;i/©xxxv-xxxv^?&ofcif®ElT*ab^>o 

0 3 6 {40 3 4iI^-rif>7 o ;i/©XXXVI-XXXVI^^^ofcra0^$>'5o 

15 ztifemjjmmowxftfc 1 ?* >raofc^©^®0-e&£o 

03 9 tt*HJte^«©^ 3 3*!RiI}fe£ t l^-if ft^ftfc: ck D ftM 

20 04 oi±*mnBM(Dm3mizm%)s-irmxmw<Dm®mfm?&%6 

04 2{±*^»^©^3M^2»9 0° |BlteaBaigPfc:^*ixSl/2^« 

©^0-r-fe^o 

25 0 4 3(±^»^©^3^iJ^^l/--!fiax^§^BJ-r^fe^©7D-^ 
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yt&mMz tifc */ y =3 > r> ^ \(D¥mm~z & % 0 
p45 &*mffiMm<DM 3 mimz v—ym^m^ x ^mumyt^t % u 

5 IU4 6(±04 4^t-^U3>»>i/N^^M^©m3^jm§l/-1fiPX 

-So 

10 3o 

048 \z*mmm<Dm 4 ^ sc^ § i/ jjnx^©miiM$0T* & s • 
0 4 9 \±m 4 4 fc^f ^ y n >£:c/\fc#n$te^0^ 4^j^s l/— ifsnx 

•So 

. 15 05 Ott*||^S©05^fc«SU-1f^X^SfflV^^7y^^^y h 

0 5 1&05 >±©LI-LIlC^oT^bfe®fM0T-a5 

So 

05 2 (±05 0^^»f^^^>fcii^1-SLn-Lnfc:?&oT«I»fbfcWf 
20 M0-£&£o 

0 5 3 (±0 5 0 izmTWm^fe? J >i:ii^-r§Lin-LmK:?&oT«J»f bfc 
$rM0T*&£ o 

0 5 4 (±0 5 0^t-TO^^^>^E3^TaiJV-LIV^t&oTt0BfbfeKf 
M0-£&3o 

25 0 5 5 (±0 5 0 fc^tlBX^ife^^KSf^^-f >!C?&otmfcfI|l? 
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H5 6\±^mmmom5m\zm^-^mj:^m^m^x^^^^^^ h 

0 5 7 &0 5 6 fc^t1)DXtti^£^$r^/£^ >l:ifiot«lM@T 
5 35So 

0 6 1 &0 6 0 H^-TV— tf^©^tc J;^^^TO^ET'^^nfe^ 
^y^X^iy h£^t?#QX^g<ti©$r®0T*&£o 
0 6 2l±0 5 8^-T^J<fct)/J^Vvt>7-CDM;v^v— 1fft£ffl^fc^£-<D;!jn 
15 Xfti<tJ©®r®0T-££o 

0 6 3 i±0 6 2 ic^^V-if^^^ck^^^TO^MST-ff^^tLfc^ 

0 6 4 &0 6 o £^rr#!U ^ wiy—wix v— ^%^m^m^(oim 
20 0 6 5 (±0 6 4i t z^r^-v t ^omM^x^yt^mwmmxmm^ntz^ 

^y^X*> h^t?jfJQxmtl©irtS0Tfe?>o 

0 6 6 £0 5 7 IZ^TWm^Ta^ 4 > ^iS^-T^LXVI-LXVIt^oTOTb 
fcira0T'&£ o 

0 6 7 (±*H»^CD^ 5^J{3-^S l/-ifjDX^gCDW^0T$)^o 

25 068 texmssmom smim% v-m^mm^m*. t>tiz>±ftmmffi<D 

— Uft%7jk1r 7u v Z 0T»fe £ o 
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069 \**mimf&<DM u-vi)\\jLmw:(D±Vf-®mu^&foz > m 

0 7 5 7^!|t#§ l/-ifiPX^m©^B§^0T'$>^.o 

15 07 1 \±^Mm^mu^f^x^m^(Dm%m\yyx\z^^v-^%(om.% 
079 te*mm&m® ^-^m^mwKDmm^mx. M±wmu(D^(D 

20 m<D7Uy$m~C$>2>o 

25 08 2(±*^M^©l|8^Jt^^l/-if^X^^D^7^^^^^tv 
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0 9 i te^mMfcmoMQMimz v-^m^^m^xmiinmio^ 
092 iz*mffi&mQ>%9mtemz> u-> ^m^^m^xm^mmo^ 

0 9 4 (±l/-if^©^^iJPX^t)©^{^3igbTV>§TO^^-r0T* 
0 9 5 9^!J^^> lx-^px^^B^-r^fe«)©7 D-5=- 



42 



WO 02/22301 



PCT/JPOl/07954 



m 9 7 i±m 9 6 izm^mjLMmnvi&frmmmx&Zo 

m 9 8 1 Otfijfc^ l/-iftjnx^^ffl^TiDX^%(D|^I 

£ ^ 5 v z mmm$& titz m^m^omomotmmx % % Q 

m 9 9 \m9 8 ^•fiBJ^mao^mmmx^o 

m i o o t±#i&HB$B©& i omimz v-^m^^m^xm^nmico 

2, 3, 4, • • T?tt-»fclsyR^l5*o £©3Sii£#ft«y&2:^ 

W/cm2) T*&£?K m*.K\Z-9rtV-&BL1filX 1 0 8 (W/cm2) UUl©*fr' 

iD^&ttSe ^fcs $Sffi$ft©:S§£\ i/-lf^©^(ii/-if^©^^©s 

#3iiJg (W/cm2) T?fc££o 

-©^^^^«iR^jffl^s^sg^^^i/-ifinx©^^o^T 

0 1 ~g| 6 £ffl^Ti&0J3T£o HI l & u-if /jnxcj^px^i^ 1 ©¥®UT'& 
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D> H2ttHlfc^11iDX^4lil0n-n«fc?&ofc»fIBBlT»D^ 03ttl/ 

ofcWMiaT* i). 06 {±^)if^nfeiDxmtf 1 ©¥M®T*&£o 
0 1 &tmi 2 IzmT ,k a (Cx iNJLftma 1 ©^® 3 -fc: fcfrWH^ -f > 5 

*PX{±, ^^RiR^tS^^JpxMSl^ 1 ©rtWfciUtejfeP^to'&T 1/ 

Ctiidck ?) N HI 3 -0 5 td^-T J: ? 7 #t[&»r3^7 -f > 5 ict&o T 2JP 

7 £^-r£<Z>-£fcfc&^ 0 JOX^feife 1 {^b-lf^L^^^-friPX^tl 1 © 

nm^%^wu^%^^xmMw^i^^\,x^o ^x, m^nmrn 
i (D0M3X& u—yftLmz t ^ *i& ^ © i&zmmn 1 ©^® 3 

m^nmrn 1 ©-©Brfc^wtx ©Bfrs@Bf tm^n^m 1 t±* 
©fe^siati^©T*> 0 6 tc^-r <t a Jcjt^^/j^^^t-jpxM^ 1 £i« 

1-§^^^T*^^o cfcoTx APX^tll©^M3K:W^)S;ljti^fg^^-fr^ 
d i: & < flpxftatJ 1 ©-©if A« rTH ^^5o 

i8Jt««*fe^i:bfcjpx^%©tzj»f«±s *©-iDm^>nso 

MMM*^i:bTtJPxmtifflti N ftJX^^-SJW^ns^-CJbS. £ 
ftfck ^^«Jpx?*«i%©Jp»3as*t^»^©«WfT*S 0 A^^^^WiP^ 
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© » s < & araia tc & a © t? n ^ © «t a &f&HBH£© cfc v mm Jsmtx.&m® 

(1) ~ (3) #&3o 

( 1 ) asjt*«^— oxitmm.®? =? ? ^ &^tr * ^ y ?mi&<DM& 
iM^^fctt^ .itefc^fc*»'*miitafi**« 1 x 1 0 8 (w/cm2) ^±t*^o 

^;i/^ifS^l/zsJ^T©^-r^-r§e -©^;i/XiM©^:^^J±s ^ft^TO 

^^TB^^tt^o «#aftft©±K«i:b'rr±x mai x 10 12 (w/cm2) 

T*&£o /i;i/^dtt^J*tt lns~2 0 0nsA3$?£ LM 0 ^fr?lftl&fc:«k 
S^^y^««©?KfiJi«i % 04 5 01/— r^JOXff^H^cm (19 9 

8*P. 1 2£) ©H2 3Jt~fl2 8Jf© r mi*U 5 Zgffi. 
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(B) 

: \s -if UfcgNdTAG 1/ -If 
ifcg : 1 0 6 4nm 

V— if^te^aP^ hKrimt : 3 . 14xl0~ 8 can 2 

«kD£UM«ft: 1 0 0kHz 
3 0ns 

liiiJ : £B^7< lmJ//t;i/X 
l/-if : TEMoo 

(C) Hbfeflgl^>X 

V— If yt&Mfcttir 2>MM^ : 6 0 fe > h 

(D) *PXmtJ^«6^^tl^«gg^©^i&jiJg : 1 0 Omm/# 

l± 1 J VIZ © b -if ftic £ D li^nmxo fW fcBfift * ftfc * 7 y ? ( * ^ 

*fcft5»^g*tf*5o ^^^©MATf^t-^-^HJBfeffl^^X (C 
) ©te*#10 0flk HQft (NA) #0. 8 0 ©«<&"£&&„ -2k 
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®&%-zm-? : r-#\zmtmi'>z (c> ©«**5 5o^ mam (na) #o 

. 5 50^$)§o t?-^<7-^Jg#l o 11 (W/cm 2 ) IMjgfr £>jDX*fii 

•r & 5 iz ? ? v $ m^nrno i omm 3 tmrn 2 1 fcsisi u in iz^-rx 

(2) afcK^^^S^©^ 
^tt, m^fc^ttsmj^j^l x 1 0 8 (W/cm 2 ) J^±T^o;Vl/^ 

m&miom&izmtLtzmmtuozt&T'nzo o^d, j^h 
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3o m^ttma&i'V^m&Bffife®^, mmmmmmmmm^m^v 
3>«ms„ m^m(D±wimtLxit, 1 x 1 o 12 c 

W/cm2) T&3o lns~2 0 0ns#$?2;U>o 

(A) iOX^tl : ^'J3>^x/\ (Jp£3 5 Ojum, ^g4<>^) 

(B) I/— tf 

$S : 1 0 6 4 nm 

l/-tfft*#y rBrffifc: 3. 14xl0- 8 cm 2 

8fc>)iBbM&»: 10 0kHz 
: 3 Ons 

I/— if^fcnSM : TEMoo 

(c) m%m\s>x 

&m : 5 Ofg 
NA : 0 . 5 5 

(D) JPX^^*sigg^n-S«a^©^i&ji^ : 1 0 Omm/# 
1 0 0,am*§j^T&£ o 
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jKftJ(E4^;UTV\So U ^>a&K©JP^t*s 5 0 /zm, 10 0 //m. 2 0 0 ju 
m, 5 0 0/zm, 1 0 0 0 /zm©#^£o^T±lBil#£^bfco 

#l;ifcf> Nd:YAGl/-if©$&gT*&£ 1 0 6 4nmlZ^WXs ^U3>St© 
1^5 OO/imTO^ ^';3>*«©rtWTfttU'-1f3te* J 8.0%J!U±a 
jflt" SCfcis^So HI 2^^-r^';3>r>iy\ 1 l©Jf£fcfc3 5 0/zmT*& 

Mfrk 17 5 /zm©^#fcflM£ti£o £©^©^«& N JP£ 2 0 0 /zm© 
^ij3>")x;^#tWt 9 0%&Lt&©T\ l/-if3fc*s^U3>i>x7\ 
1 l©lW»&£;ft,3©f±M^&Ds i§:£:A,if#31>a3-3o £©££:&, ^ 
Un>r>x/M l©ft^TV-1fft>»i&£:ft/T. ^BWO-a^^^Un^^ai 
/\ 1 1 (DVmkMWL (ot D U-1f^^«tS®m©MT^ll«LS^^^) 

5o ^^TO^<t§^M^S^©^{i, 0j*fck ft^^S^MMR 
g!£6 (2 00 0^4^) ©Sg7 2M~^7 3J|© r^n^i/i,;* 1/— tf£ 

vmvmmfr ^mtufim-M.-r zmttRvmrnfr ^nm^t^mcomm^^mti 

&l&&P&m&(D5-t>'J>l3i< t&UTtlfr—OT:$>2>o v^•r^^©«^^»^2J»f^© 
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( 3 ) fcnmt>&m%rmm\j w©^ 

&V%mmm.&l x l 0 8 (W/cm*) ^T'fr^^frxmftlnsUTcDgkftT' 

fixm^mmhmmm^Mo m^m<D±mmtLx^ mi^ix i o 

12 (W/cm2) T'£3o ^Vl/XiI@{±Mx«lnsJ^T>f) J S : ^b<, lpsJ^T^ s ^?> 

ymuxffig&mxm (1997^. 1 1 ©fg 1 0 5 1 1 m© r 7 

xA h#l/-^-^3<t^,^7X|*}g|J-\©^^jg^j fefBg^ftTV^ 

o 

[*!«]■ 

mzi&mT^zis-vmjimmi 0 o©mm&^i2iT$)^»o v-ifjjnxgigi 0 

0fcfc N I/— tf^L^^-T^v-if^i 0 1 ts V-1f^L©ijB±^>^;P7^ 
^^Iif51-^,fe«)^ V-if^ 1 0 1 l/— lf^»J» 102^ 1/ 
-1f^L©M^ilt^^ib^ol/-^m©^©|pit^ 9 0° ^x.3«£5£iB 
S^tife^^D-f y^^— l 0 3 #*-f ^D-f * 5 — 1 0 3T*M$ 

nfc b-if ^L^^-r zmytm u >x 1 0 5 m%m v >x 1 0 5 
ixfeb-if^L^^^tisipx^^ 1 &mwztiz>m l m€i 1 0 7 1, mm^ 

1 0 7^X|ft^[qI^^||j^^^fe^0X$fi^^-^ 109t mW&l 0 7H 
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0 7%xmRx?miifateM&t&zmftmz&MZK%fc®mmzT-vi 1 

3ts Ztlt>=-DCD7.^-V 1 0 9,1 1 1,1 1 Z<Dl&m~£'mmt%7, : r-*JM 

zm^mtmxMm.^} i omm 3 £ffi£-r&2jiq]&©-TN adx*^ i \zxm 

X(Y)i7r-^10 9 (111) teXbXWmJimz&mmt&Z ttz£ \)ft 

oo x(y)^^-^ 109 (in) &&m^m<D-mtte%> 0 

U—yytMl 0 Ki;Vl/^l/-if^^^-r5Nd:YAGl/-ifT*$)^o I/— tf 
#$©1 0 l£;BV^.££#T-£Sl/-1f LT. 3®^ Nd:YV0 4 lx— *f-$> 
Nd:YLFl/-if >if 7 Tl/-1f * ^ y ^^^ML3^ 

^^-r^^x Nd:YAGl/-1f, Nd:YV0 4 l/-if, Nd-YLFl/-1f 

i^-if^{±i/-ifif-A^tfii^T*$>^o o 5temyt^&<D- 

is-viM^mm i o oi±^^tc mm-s i o 7 {ci^m^nfeipx^^tj i ^rt 
^^j:!3,™r^fe»^Rr^^^x-r^ii^^i 17^, *v*p 

©lf-AX7'J^119i:, £ii;i3o e-A^XU y * 1 1 9 k.m$bmv> 
XI 0 5 fcCDRSiC^^D-f v-1 0 3#Ififfi£tlT^So b'-AXrU 
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r 

qr«3te«©3te«i©iRi**9 o° ^siatBg^ntvvSo n^^i i 7 

V-^m^.mU10 0\±^^ v# 1 1 9, ^-f^D-fy^ 

^-103 StfltftJi 1/ >X 1 0 5 i:llH;^li6±{3iaM^nfcJi^^ 1 2 l £ 

WmmvyX 1 2 3 1 2 1 bTi±#J£fcfCCD(charge- 

coupled device):fr^#&&o -Wfi^^-f > 5^£^t?gtM3 £J$PJ3bfcoJ 

io wtmvmmmz, m%mv>xi o 5, tr-A 

X7'J^ 1 1 9^3iU «f«kl/>Xl 2 3T-^^tvTJI^?l 2 lT?« 

lz-ifjux^gi 0 0 mti?i 2 l^^m^^tifeii^-^^ 
; AASftsitffe^-^awiSB 1 2 5 u-vmigm 1 0 o^&#jfp-r3± 
15 #mm 1 2 7 ^e-^ 1 2 9 zm?L%o im^-zmm 1 2 5 1±, « 

bT«afc/Sftaiil 1 7^^UfcW«^©^^®3±fc:-&t> 

i5*»zi^f-^i 1 3%&mmfflt2>ztiz£ \) s ■ajuytoM&ifimmzfc 

20 tLTit^So Itr-^W12 5fc* N ^f^-^Sfc bT^ffi 

, 1 2 9 £M*«£^#^£*l3 0 

25 fflJl 2 5fr£>©H^-#^#A;bU -ti£©^-# bT U-1fft»J 
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mou-vx l ft^-rsi/— if^jRi 0 i**rrs (siod, m 

bts JPX^^l© Z ^fpJCD^i&S^^f § (SI 0 3)o CtU±. U— 

^® 3 fc&g-r £ tfft l ©Sft;££S*P£: Ufciax^r^ 1 © z %mn<o 

liw^nmn 1 £ u-ifiax^g 100 ©ng& 1 0 7 «g-r & 0 ^ u N m 
^ffl^Mi 1 ifr^n%*%^^Tm^ttm.<toi*mwTz> (si 05)0 
mmi tifcw^^-r > 5 ^tfSQx*^ 1 ©a® 3 *wm* i2iti 
^*i^-r^o ^©^^-^(^^-^^is^i 2 5 tester*, ci©^^ 
-^fc^v^js^-^^s^i 2 5&m%mftmi 1 7©pr^©M^m 
® 3 imwtz x o tem&y"-* *mw-i-z> (s 1 0 7 ) 0 

-©^^-^fi^^-^JWl 1 5^^>n^>o 1 
C0Mf-^§Itbt ZfftXx-^ 1 1 3£ Z$S;£ft©^i&£it-£ N (Sl 0 

9)0 em^tK mmmytmi i i(D-^u%om^mm^\mmr^o 
mt> i omm 3 ©is*®^-* %mn--t%>o z ©m*®^-* 

3fl 1 2 7 St^LT^E-^ 1 2 9 £3!£>tu ^ti(Cck D ^E_* l 2 9 fctDHft^^ 
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mm i i 5ii^©^Kjs^-^ fc^n^ i/—if 3te l ©m^ p mnoLMm 

5 (SI 1 l)o 

&4fe 1 OiI3 0ll^7l> 5 fcJHITrSo 1/-If3fc L ©H^ P fcfc&DX 
1 ©rt»fc(fi«b-C^S©*C<» ^MM^fiiDX^tl 1 ©rt«Bfc©# 
M^PiiSo W«705fcj&5J;5t X tt7r-^l 0 9^ Y 

10 $4^^-^ 1 1 l£l£Itf£^T\ «ill^*«*1JD»f^^'f >5fc»5J:5fc 

i»x»ft» i ©rtfflti^-r s (s 1 1 3 ). * ux> JnxM^ti 1 fctBBrafc 

^ > 5 £?&oTffi(f £ £ JPX^Jit* 1 Wt5 (S115)o £ 

15 jpx^4& 1 ©FWfcH3tej* P £-£r£>^T, /"W* L zwrn^fe^-i 

>5lzmMLX^2>o LTn X fft^^— v 1 09^ Y IfiX^-S^ 1 11^ 

£Wri^-f > 5 «t a fcJDXMfc* 1 ©WtMtt^So JDX^ 

otjnxmtj i zmz ctizx*), imt&fristtrmttm® 1 
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KWrnj^v?, mmmomTf^m.) <o^^y>^m± 

25 So 5 , 17, 1 9fr?>ttiM£tlfz~-D(DU— 
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£ v -if ft-c fe^t^ i)fc^0i^t$ fBlWit 3 ^ ^ 
7, 1 9lz£*)M?t& P ^EfcUTV^^ ^BJfi^titPI^^tL-rv-if 

>5 0&oT-^J£IBg£ft;fcHo©TWftM52 5, 2 7, 2 9£iIx.TV> 
§o 7W*teHteB2 5, 2 7, 2 9©#^fc*5VNT|5lb^J^IBg$tlfel/— if^ 
M2 3^5>mi*^tifel/— +f^^-o©^^ (^J^^^Px) ZMf&TZ 
o -©^JtJ:tL^ir^7.Y.>5ic?&oT^©^^P 1 , P 2 , • • -^lij 

©fllT fck ^® 3 ±T' & o T$1®T ^7 -f > 5 h jg^f S # IrJ 1/ -if ^ * -V > 

[8208] 

20 asxrwo»fSsin?»So 5teaaH^»H^x^»©--^T*s« £©#i-et±x 
2 o^-r^a^^n^nso 01 9 win 2 oizm-rmm^-D^xmm-t^o 

25 JEMS^:*^ lfck ft^^UTOxA^-h (7>f;i/A) 3 3^ 



56 



WO 02/22301 



PCT/JP01/07954 



£E«^>f ^^y^3 7£#A/W&o #fiEir/WXf-y73 7^01^3 9 
^^73 7m£Mf&2tiX%t), m&T&®&&3 9<Dmm±ffife<Z>mma (8 

o//m im&tftix^Zo-'-kj&s 020^ n»?!)i/\3 i©wap 

f£o «irm#^i:&S»©tt#^ (i2^Ji:^MIt lATa0 3 
e>«RSJE«3SS^»>3iA3 1) (S2 0 1)„ ft|ftl&«M4 

tts ^3te^jeff^*fflV^c:.i:ft:<kt)S!l^«rilt?*So 3fciRJR^tfHj£;*;h,* 

^ ^©$j^jfi£^5v^> xamnmtm^nhxmmmL<i±mu(D^tji^ 

»fi©l/— L 0 l^S^-TS (S2 0 3)„ $201 

fc^Tfi* 1 0 6 4nm-e&3/Vl/;*$i (PW) M© YAG 1/— if 

#^£*lT^£o £© YAG l/-1ffcfc N ^;i/^©»D«bSI«»* s 2 0Hz T! 

&»k ^;i/X*i#6ns -£&tK ^;Mi^;i/^ii3 0 0//J 

YAG if3feL©A#y hgfcfc, 2 0#mgftT&3o 

«j»r^«»©j?$*«!i^"rs (S2 o 5) 0 wmttMLttnamz &m 

(!✓— tf3fc L ©AM) ^f»©l/-if^ L ©Jfcfcj&©*{fc* OMfS) 

-r& (S2 o 7) 0 i/-if^ l ©n^©^ffig o&i&s) ^iim^o 
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(Rmm^^S 1) 0^ffi^f>^v^i:^5^'&m•rs<};o^-^§o 
f&fctK ^^©^n r l/-1fft L cd^I^IpIT© Z fflx^-^ 1 1 3 oM 

m& mmnmtmow-zjkvmifxm zmmLrmfeztiZo x-y-z 
m^-v (*mmmiz&^T&, xm^-vi o 9. y^-^-^i i i 

vr^ *j\t/-h 3 3£&n2titcWMttm.tim*mm-f% (s2 0 9) o mm 
-if ^6 l ©^^™^^0^®±^ttM-r^^d^ Z fA*^-^ 1 1 

3^i^tT7t- ft^iM^^ (S2 1 l)o ££T-&s iSHfflftii 1 1 

<D&mm*®:feu x^-p%mui 1 sicm^-r^o ^t-^jwi 1 5 
(i N m^-ztm^i 2 sfr^m^-^^vvt. z n^-^i 1 3© 

©^^^^i?m^©®^WW¥^^bfc*^t:#i!j$^^ (S2 
13) 0 ££T*fct «M^#^©JP^WJSW^i?&bT^:^nfeb-if 
ft L ®m%&<D&tiLMfrtztt Z 1 1 3 ^Iz-lfft L ©^Ifi^lRl^ 
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tB^M-^^^feXx-^WSP 1 1 5# Z j^er-^ 1 1 3 0^ijtem^M 
S^TI"^ (S2 1 5)o 

f-^10 9MYl^f^l 1 IZfemZVZ (S2 17) 0 U-if^l 

0 1 ^^ttsiif^tifci/— if^6 l t£ N 02 2te.7F£tiz>&5fc s m%mv>xi 

fc, 8 0/zm) fcHStfMf&^^S 1 ©ftgpfclii^ P #&g-r£J-?fc 

^^ti^o ±^LfcmM©-©$r^#->&. &mm^^s i^e>^©ff 
m^^x^^T-s 7^^n-r§fc^t N ^i-^®^3 9®p^^^^tife 

tK HI 2 2£^£ft££5^ Hm^<>x7\3 (I/— if*fc L &\M 

~f%m) fcff^<**lfcIIIB&gB3 9fcl/— tfft L #HM*£ftft^££T!£3te£;h, 
So d©£-5fc. 0B&S&3 9fcl/— tf^L^^tl^VN^T-U-.lf^L 

J: *K I/— tfft L #®g&g|53 9 £Alfr£©£B£<^ £#T-i^ 
0KIB3 9*1/— ifMSL^^fiiM-rSiii^T^So 

l/— tfjfcwi o i*»^ttii*$nfci/— tf^fc l £ N ffii?>)iA3 i©f*ig& 
t^fe^ p ^ttg-rs ct 5 nn^-frx ^©^^ p i/— if^fe l ©^ 
^;i/^r-^jg^ifm#^©^^«^ u < {±^^ifeM^© b * 
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0 2 3~0 2 7fcg-3Wt\ l/-if# L oM^tt^-?*; 
5 3ft3 2 £*fbT\ 1JDtf»**W3 2©|«fcl/-1fft L ©H 

^* j ffigt-««k^t:v— if^fi l zmmtzzttexy), 02 4^02 5£ 

10 ©t£S& 5 V > Mif^^^ 3 2 <D&M1fiftffl £ flX V ^ £ o 

Ifft L ©^3S*SV>ttfiJ»f»i^»3 2©£i&£fTofc»£\ ^7y^9 
|± N 02 5fc^n5i5fc> t0W#**m3 2 ©SWlft D Wif 
ft L ©«E^fc3V^l±i0W#^H3 2©#»3£j£fc#/i&bfclSra*;&LT 
15 88R© ^.7^^i«9 £ tlT ^ < CI £ £ o 1/ -If 3fe L ©^^Jg$> 

£Mtt«»rft&#*43 2©^iitfgJ^£M<-r£-^£<fc^ 02 6^^iS<fc 

20 # N Iz-ifft L O^S^IrI* S V>«:-l»DWf^^»*|. 3 2©j£»#|qk ffcfc-fel' 

*«$9i§©i!3fi (jKRa$n*^^y^fR**9©») ©hs&n i/-ifft l © 

»?)3gbfiI»[ft»VW»f«ft#»3 2 (X ffiXr-^*SlM4 Y IffiX^-^) 
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mk*im&i<tiitMtzmi+z (S2 2 1) 0 

02 8~03 2£#i$bT\ tJa^^WiD^ctSW^^CDW 

(0*v£-fX MBE--h*^3 6 (ffjESPW)> ME--K;i/3 6*g?S&$-frSfc 
8~03 2fc:;j3Vvtfc^ HJj&gP3 9©07js£#»&bT^.5o 

m^^vZ 3 4\zftmtZ>E.m : r>^x : ?-y7 , 31 (EHS^xa3 1) & 

4lc^-r^fiElt^WX^^r3 7 (JBES5fr?£ 
^3 1) fclRStS-frS^ 03 0£^£*u5<fc5k:> ^x/v>-h3 3©II 

7*3 7£^&T3&g£iDJBE--K;i/3 6^i6^^r§ 0 
i0flE--K;i/3 6#£:c/v>-h 3 3©^ffl£^bT7>£M£ME---K;i/ 
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T U 3 £ xMgP#to?S;*J#£ bT # 7 y ^ 9 tfj&gf 3 <, 9 # 

TTOr£tlTs WXrntttv-rZ Hfi&mmttxJ\3 lftbfrMZtlZZ 

v73 HtW&fr^v? 3 4fcH8UibTV>£0-^ 03 2l:^n5J:5fc, £ 
x;\i/-h3 3fr&g£;Jxa£i:fc:&3o El7jsb&vw:*>x7— 

§l*-*s>#3 4^l®^bTV>§Hm^K^5 : -^r3 7 fc N £jlA$/— h 3 3 Id 
&J#£;fc/T^£Mfii?<>^A3 1 (mm) i:^^t>x7-^Ul^ 0 & 

fcbtfcJ^o «%^fcJ:D«J»fm^^«I»f-rs^i:bTtts 

zcoxoiz, %2Mfcjs^T&s mytmu>xi o 5£<t t) N i/-if»uo 
3 1) ©rt€Pfctt*-rs«k'5fciii3te-rscfc^ m*jfefc*ttai/— if* l © 



62 



WO 02/22301 



PCT/JP01/07954 



#JEm^W ^'^3 7 «fc«»r#*rr Hftffl 1/ >;* 1 0 5 fc<fc b N 

9©[tg£SJ&&ftfclllt©{Sm££^T> £Em^-?^x;\3 1 &flt|| 
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£^T&s ±x&bfc<fc5t3> (^7^»9) ®?&5&#l/— !f* L 

rTI6-C*So tu$bfcSg2#jm££ftSfc©T-&&<, 

ttfc»J5SbT3a3M^qri6"C*So tfcs &20!|fc:feVvtfcfc N i&MJfcbT\ 1/ 
-If* L *B^^SCfcK:J:D«^fe^7y^1SJ»9*^-rsJ:^6:bTVN 
itit:'lS&ns*©"Ct±^o. fc-i:^«x V-1f3te« 1 0 1 bTjBfi^ 
;i/^v-if*M (fc£:;U£> 7^Ah# (fe) i/-if) £JBv^c:i;T% ffl*f* 

If* L ©7*— *xli^^fT-5<fc-5fcbTV^^^ 

zt&<, m%m\syxi o 5&v— tf* l ©ftf^faic^ifr^;*,^^ 

I/— tfinxgSl 0 0 fc:fevvt\ jffg©W«r^*->fcbfc#oT X 
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££fc<U Jp£E--K^3 6t:J:DjEW^'>xA3 l*«»f bfc*fc. 
^tifcflEmx/MX^y7°3 7ftRm^-W^3 4fciR3t3i*-3<fc"5fc:bTfc 

10 Ir/HX^y73 7 ©OT#(ftSI^V y £ 3 4 k:Tgt>ft£CI ?K JBE* 
5W>l^y:73 7©^®fcJEi^A J ^"rs©*l»«ii:AST?tS 0 

Jtf&fje 1 ! 2 1 fcbTf^8ffi©fc©£/Bv>££fcfc«J:Ds v-if» 

15 hv-if^i o i fc©B8fci/-if3fc«ii o i^®m\)yt*nmt 

20 »2W©«jfeiP&*l6W©iRfa&ttTt:K^-r5o 

*»wfc«s3fcaatt#»©tiD»f^rasi±x tf^»<p&m»bfci/— 

€©^^^^M^©P«3§l5t:teg-rs<fcdi3^b> JteaBitt»»©rt» 
$nfcOTffi©(fc«fcT3te^^»410»ft-5tia»fX3gi:, &fli*."T:^3£i: 

25 ^tttV^o 
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20 3te»3W£^&«Wf -* - £ iJ* win? & £ o 
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© «fc o BcMWBtfMfcfcv^ 3B£ffli*mfc: l/-1f afeftJUTf 

5 #-£#3 0 

if «©*3^^*a^#»©rti»fc(fl:*-r s «t a fc 1/— tf^**3fc-rs - tx, 

«3fcjftlfc*W-S V-1f^©^^;i/^-^^^M14#^©^^^b < 

3£#©#fc*'5y*^flfc$;h,ao tO»fxgT?ti N ^$£*ifc^y*©{£gfc: 
T StiacihfcfctK ^Sg««)Tfg<s &4i/>y*k 

r ^tuummx op?*? m&m&-r % &m®x & < & & 0 

25 DB^tlfe^7^^tC?&oTtO@3r^^S©T\ Wr©;£ft£5£&#|qJ±U 3D 
»f*lSl©iWffll*MK:fT o Z t ifiX t £ o £ fcx *W ^ > F £ y # £ <fc 3 *V 
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# v $ \z £ £ ¥4 >» y & S - F ©if £$y§J^©f^M#£ b 3 
'l4«^^^ifb^v^, ^^ltt#^^D^< «ta^if/^->t3ao 
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^umo}km^\f^myt^R^<D^m(D^^m^m^fi^o % lx, 

zhtzfcmmzfe^xmmtwmztizztkiteV), mmmafim®x{&<, y<i 
x&<te% 0 %tz, Kmm&ttmt, fowffiizfe-oxwffiztizox. wmojj 

-r s c £ # mix tb z> » 
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£V-1f}fe©lgft^l^©5£^ 

tt*T»«I»fr*««lf^Si:x fc*4**fc bTV>So 

w-s i/— if ^©x^;i/^~ftA^3teajW£*m©^«««p b < 
io muDitsc^ 3ft8»&*m& 3te^att»^©^«rti«^u<tt^ 

f^ns©^ «©^rfRi^'tt* s iRi±U TOf#i^©M$3J£^£fT5c£: 
15 ^ISo ^^>K#y#£J;3^^>>^£it;bT> ^^>^B 

< -rs - t-tfi-zz, i o©^^tt^^^tioBf$ix^3fc3aatt»»©ftc 
£*i^<r££#qrti^&3o efts,©*** i«*r^ioi 

. ££3*V^>^££{*S:?l/-K©IJ^ £I^J&^©igS#£«£i:t± 
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f«*Kfctf*TV>*cfctf«F*U^. c©<fc-5tc N Jfcto&fci,— V%<D%Mh 
[»3fd] 



71 



WO 02/22301 



PCT/JP01/07954 



(B) tf 

: ij£^l/-1fI&^N(i:YAGl/— !f 
»S : 1 0 6 4nm 

U-VftXifiy hmmm: 3. 1 4x 1 0- 8 cm 2 

aDsumft: 1 ookHz 

/W^ifi : 3 0ns 
1/— y^ffiff : TEMoo 

(c) ^3teffii^>x 

W : 5 0« 
NA : 0 . 5 5 

(d) ■huxMM.mifimm^n^mw^o^mmm 1 o o mm /# 

0 3 3 ltV>y"JV 1 ©¥M©¥H£^ UfcElT-fe D > m 3 4 (±it>r;i/2 ©^ 
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TV^^o ^LXs M3 5&IH3 3lzmty->7)l'l(DXXXV-XXXVmz%}-ofcm 
m*Wk3,$)fcig:Ltzm'C&%o m3 4 t^1-1^>7> 2 CDXXXVI- 

J&mZhZf^vPXtfy h 9 OO^mtMUmftOfagizm^ttfatz&ux 
®iMmz^<t£-?x^2>o Ztllt, tr^vZ^iSy h 9 O<Z>flM#£0:£lR]tc 

^©^•fpjfc^t <^^>^^o S£#^*h&£;£ft©^^;*#y h 9 0© 

h 9 0*W®¥fe5J>5tefe^X&mmT&Zbfc&t) 
s Wm¥fe^J>5fcfc^fz?5y2mi&9&Bf&$tiX^%o H3 7ii, jVV 
X V-1f^0itJSfi3fc©^|Rl«tOBf^7-f > 5 IzfaoXolz VX, WVX V- 
V%*mMhXW*)&ZfotzZ7y2mM$*7F\sX^2>o Z'yvZT&v Y 9 0 

Wm^fe7j>5®fifaiZfe^X®fcl$&1&m£h&Z£lz£Y), Z,<Dj5fa 
<Dlt&i&ib®.&}sX% <t£-oX^%o X^X, 'Ml^ay hWLXWm^fc'? -T > 
5lzfe^fe?5ytmW,9%Bf&t%ZbftX%Z> 0 @3 8tt N /^I/ 
-if^fc©!!^!!^;©^^^^]^^^^ > 5 hit^^^T^;i/Xl/-1f^^HS|J 
UTff^£;ftJi^y^:@9£^bT^&o ^y^X*'y h 9 0 ©-©$f ^ 

>5©^|pj©imiiJ:bii6<j/Jx^VN©T% ^ y^MM9 £jHM-r&©t;:|2I3 
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ZZ^ytXtfy h9 0tt N Wr^£^ > 5 ®mfimz#\,\XMl&ifi1&m$ti 
^©•^Iqlfcife^DSt^T^ftV^T-. Jp-x^feife©j*?&fttiDBfiOSqri6i:ftS« 

^7^ii«t5t *J»li^©»^i:ratll©S&**s^Dao ft&\ *IR 

h\ ZvvZttv h9 OJ±^|fl|b^|Rjtc?&ofc->f^As^t <ft£ 0 li&igftft 
fl|R**5%©fl|Rfi3teT?*-5* HRWlT^Rii^^ftDs ^7^^«©3f 
^(qJ©^*fflM^^t<-etft^e £oT N ^I^K^ifc^TfcfcfiRJfs 

i ©^(±^^nftv^o 

mmom^xmrn l tz mmmmmm^m^rmmhrn^x &mm<Dzt 
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o 

5 n 114 K^tm i m^%2> v—vmiMw loo t<DmM&%$»btemmT% 

■®mn**m®?zmnmm%t>2 oi^ tr?«mii2 o l^mit^n*: 
i/— tf^L0^^m&9 o° td\mmmmi-% 9 o° hi&mh^ 03^ *m 

10 IP3$II32 0 ©4 lfc*vr£5&l/4?&1^2 0 7£#tf 0 1/ 

15 ztiZo m^mm^U2 o i££d i^-if^LCD<i^^ms©ifP3^^wr^ 

o 

;jpx^^ji(cifi^{i^LP©i/-if^L^Mit-r§^^ b-if^ i o i& 
20 i/4mmfc*mMirz>&o^ m^mmmuz o 1^1/4^1^2 0 7©^ 

zmia, an$iiM2o i{±^h^?»o 

9 0° ®^SIW2 0 3{i, 1214 2^-Tct^5fel/2M^2 0 5 £^tf 0 
25 1/2$S*&2 0 5(«||^0A^^LTit^'r^^^o<^M^ 

1/2&IMK2 0 5»Jx^&^4 5° (Dunmrnsp ,(DX 
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myt&AMtz t, Mmyt&AMyt&p^ttLx 9 0 0 fctt^fe Ltzmmmyt 
LP 2 h&So 9 o° mumm^2 0 3&, ttnmm®&2 0 lt^^mm^titzv 
-^l©^^9o° tdimmz^zm^ i/2Mt2 0 5^i/-m 
(Dmttk:mwmt%>mtt%t %o sfe, 9 o° ®&mmffi2 0 3&. hfwih 

2 0 5£l/ — yftLOftmft (-f&fctK lx-if^L^l/2^Ji«2 0 

^^D^fs;^>7-103lt 9 0° 0feiHTO2 0 3T'ilft£9 0° £fr 

0° IS;t3J;5£SBg£ftTV>3o V-1fiPX^g2 0 «g£10 7© 

2 1 3<Hlx.3o *^-^»0g|51 1 9,1 1 1,113©^ 

MJfPCD^ 7^-^ 2 1 3©^i&^JH-r-5o 

W<z.^ i4OM04 3^t v ^M^©^3^Jt^^l/~^px^ 
^^•TSo 1214 3& s ^©l/-ifiDX^^iJB^-r^fc«)©7D-^^— hx- 
iOX^tll^^Un>t>3i/\T-$)^o X^^7*S1 0 l^f^7Sl 

l (Dmnrnzmm-fz (s 1 2 1 ) Q m^mmm^2 0 1 ic&int 1/ 
^m^vism* z.b\z.&*)^ mmcDW^mo^M^ ep 

3;-fs Jax^t? 1 £ y fft^iqin^o-rspx-r§©T\ v-*?% l ©urm 
ft ep £itrHB©sfft^nx^iM^ 1 © y > 5 

(D^^t-ML-r^^oimmt^ (si23) 0 ^tut 0^7:^-^213^ 
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Y«|*fi|fc:^&oTftIX»fttJ 1 £/jnx-T 3 ©IN 9O o 0WgU2 0 3tt N 
l/-^3fcL ©«3l6*|llte**ftV^J:5ttW«S«;.-r j B.(S12 5). o*D % 1/ 

iz-if** i o i i/-if^ l t/'-iftte l im^nmh 1 

©^®3© Y tt#ftfc3EtfiWSD^j£7-f > 5t^J»1-So 04 4fcfcbnx*t£ 
tH WMia^^So L ©|RI)t EP ©^P3^^f^W^DX^ 

* i ©-#£©«^^ > 5 tzfeo «fc 5 id br> mT.nm.rn 1 1: i/-tr ^ l 

T% ^H^««^x^^l©^fc<o^^n*o WM¥%.7«(>51Z 

UTs x wi^T 1 -^ 109 ^i&^-^Tv-if^ l zmowmtt^j > 
5 tufas* u ±mtnmiz Lxmmmmmm^mowm^^^ > 5 £ a 
t:flix^*i©fi»fc5Kj*-rso £ti£;H^-f ^£J;*k £fre>jgfc#Bj 
•f^*9-f > 5 fc»oTjpx»ft«j 1 ©n«^«HMm«^t-« (s 1 2 

stc^vr^t&So -r^t>t.s l^-if^Loiti^ii^LPcDiqit^jtix^r^ 

9 0° mteSltlgP2 0 3fc<fctK l/2»Ifi2 0.5 (04 2) 

v% l ©3te«i±fcsa$-fr5i&f^*-r* 0 cnfc«tDx flirc*Mffiis2 01^ 

^ffit^tifcl^-lfft L ©^£9 0° £tt®3te£H*&l)li5£1-3 (S12 9) 0 

l o 1 fr£ l/-ifft L ^^tts l/-1f^ L fcioxtt 
iitll©^®3© X W^TlRlfcJinffcljDSr?^^ >5fcj|«it-rSo ET4 6fcfcbfl 
XM^l©¥nSElT-$)So V-lfft L ©^fHii^ EP ^^-r^fROSIft©^ 
lRl^tjpx^t> l <d-#T© X tt^fafcSVfc^DBr!^^ > 5 J: a £ 
LT\ inxMti 1 £ i/-if # L W^n§ 0 I/— if* L ©iift^ P fiipx 
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■mm 1 <onuK-$m br^3©T\ mmmmmmm^mm 1 op^m^o^ 

^iiMi^^^if^^'i' > 5 km x a fc;ijDx*fi^ i ©rtsifcj&flfc-rs, 
^tts y i l^si&^-a-Ts i/-if^ l #ir<*±©«r^ 

£ (S 1 3 1 )o HiSHI§3fc LP ©V-ifft L £JOX*fgltf 1 t^-T^^ 

M®l*®m-?2> (S13 3) 0 ^tl^ckD. iJPX^^l^i/U3>^^rfc 

#T-£3o -©J;a^3^jT(±^7^^^^^^?FMTt^©T, JPX 
^tllCDinx^lf-K^lpl±^-y:^^i:^T-t^o ^>3yMIW^ 

l/-1fjpx^g3 0 0©«^l2IT-$)?>o l/-if#PX^§3 0 0®Mj$Wm<D 
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l/-1fiOX^g3 0 0£&, ig3#|©9 0° 0^11^2 0 3#l£W-£>tiT^ 

1 3i3<fc*K «g£ 1 0 7 OX-Y^I^iaiMIll 1 © 

4)04 3fc^-rB3^!J(3^^l/-ifJDX^CD^7 i ^7'Sl 0 l^^^^y^S 
1 2 3©i&f££lT£o H4^J^{±9 0° ®iffc|$$5gB 2 0 3 &Wtf btlT^mvD 

^yrTSl 2 3£k *:ry:7Sl 2 7<DMft&ftt>tlZ>o ZZ%T'<DMftlZ 
£ *) s m 4 &l vT £fg 3 #| £ l^fcflPX;**^ 1 £0 4 4 fc^-T £ ^ fcflDX 
£;Jx£>o ^©^> X^-^ffaJ|» 1 1 5#0ttX^— >*2 13 £9 0° fdimm 

®^*5V>T9 0° ®fe-r^o £ti£J;J5 s EI4 9lz^1rX5lz, TXlzmMWM 

^LT^ ^ry7Sl 2 7^|B1^^ N I,— *f ^L^Jpx^tJ 1 fcSW^ £ 
£ *K £fr£fllfc#«r^£^ > 5 {C^oTiDX^tl 1 ©ft^fc^i&M 
aM^Jf^1-?.o mmz, 7,=ry 7S 1 3 3 h^ftfc: btflPX^fiitf 1 

£ o (c N ipx^tJ©i*)^^^^^^t>^Tinx^^^ u-vytzmmir % 
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DB5flO- 

■xmfl&momsm, '&^mM&ms minima n^v— 

h*it«W*^<^bfc»^©^X^4&l©¥Mia^*So 0.5 1 
£0 5 0©^^7^>5±©LI-LI^?&^T«I®fbfc»fM^^§o 0-5 2 

> 0 5 3, 0 5 4f±*ave*iig5 o©m^^^>5 ^fi^i-^Ln-Ln, 

LHI-Lni, LIV-LIVH^^TWbfeif®0T$)-5o ©0fr£#j&>£ £ 

^7y^73Pyh9 0^ltfS^ ^7-y^^^^h9 0O^#^o 
fc££>o^&;*;#<&£ 0 ioT, 0 5 5 fc^fJcd fcttWr*j£9>f > 5 fc&ofc 

mutism i o«»f ©mj^^h <&5o fes jpxm«» i 4 3 ©laa 

^§<*5©"eW14 30^fiW<&5. £*lfc»btx 05 6fc^f 
£5J^ l/-if#nx#&£ffl^T^ vZMv h 9 0£J£ij& 

f8"££fro?7y*;*#y h 9 0 OWmtt^-f ><Dfifaftb?tlfcJSfa<D&& 
D£»JT*t£o ctots BI5 7fc^«k , 5fc:ia»r?^^.>5fc?&ofc3(iDX«- 

SOXM^fc^r U^7«^^^<yh #g£ic: /h £ f ^ 3 £#DXftiitJ©«r# 
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(h NAO. 8©t^)^79^7J|?sr hO^t^fix Ml/>X©§^5 0 

< 

n NAO. 5 5 0l^0^7S/^7:Ks/ b©:*^£J; £$/Jn£ <&3 g tf— $ n 
^Sit^^-if3te©^^~*/J^<^.ci^fcJ:»)^^y^^s}?s; h©xr&£ 

'^<Wt'^ 0 ^^i/>x©i F iPi(^/jN^<-r^c^ j pb-if^© 

b^y^xtfy h©^&£;*;^ <ftj^-£^£ 0 

^Tm±, j%fe®mn&Qm9£mis>z&m^xJviz]s—v^ifiteBk.m 

, £©l/~1f3teL©flSlf*fc«fc3^^ h 

i^©^M^>X*fflV^T^Vl/Xl/-if^L^^t^$HTV^§^DXm^ 
l©$rfflHh?&3o E6 1it ^©l^-1f3teL©IHItfcckS#^lRJR*sJi[HT 
jB^tlfc^^iy^^^y h 9 0<DMmmx&%> 0 Z^ypXtfy h 9 0©flf£ 
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h 9 o ©ip§ w &^4 l ©liMI l ©iP^^iaj^it^-r^^ipjcD^t^ 

So o£?K M^4 lO^ft^©^^/^ <-f h 9 0© 

iftSh-^Swfc/j^-e^ £ft£©^£*#<ir£^^^x**y h 9 o 

©H^h J M|iIw^t<TtSo 05 9 £06 l*Skm-ffol£Wt>friZ&o^ 
£te£t) s y&y&y h 9 0 ©^£h-£>tgw© \|-&£/J\£ < (^^ <) $IJ^J 

^L^^^tC^^tbtV^SDXM^ 1 ©®rM0T:&£o 0 6 2 fc^^JT*(± 
l^-if^©^y-^/J>^< LX\^<DX-mM4 l<Dim@5 8^tfi4 1 
«tD*>/J^<^So 06 3fcfc. ^©V-1f»©Mltfc:<fcS#^iRjRASigB-t? 

*^<) tSil^^y^^y h 9 0©^£h^i|iiw©^££/jN£ < 

££>fc, El 6 4 fcaVf 0Oti N 06 Ofc^vr^U D/h£W7-~ o/^j/- if 
»^rt^fc^^ttTV>5^X^i»l0Bf®|gT*So 06 5te\ ^©1/- 
if»©fi^fc<fc§#^iRJR^H^^nfc^7y^^^y h 9 0©JDf® 
0T*&£ O 05 9^06 5©it^£#fr3cfc5tc, ^ffll/>X©HP^^ 
^< ('Jn£<) b^oi/— tf^©My-§/^$< U|<) ^7«^X 
#y h 9 0©^£h^gw©im£/h£ < U§ < ) fiJ^T-^So 

•fc&oT^Slg«^-r««4 1 ^^P^r>*^©ft?£^PI^^tiTV^iia 
l£&.T<DMt>T?$>Zo *Hlill±s ^£-ASW©l/-1f^£*iJMbT^S 
fc»s V-if^©*^'l4^<^ol/-lf^©^a^tT*^orf^^So Z 
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(Dittos c©i/-f3fc0t-A/D77^;Hi^^7>Mi:^§0-C\ i# 
ttfttt K- A CD 4» toff* % 91 < s 4»l>fr£ SgJt * < ft * fcft o T Sftft *HST 

^x^^om inwpj&tiaw©®*©®^ tzwjfwt^fcj's^fittosft 

20 ©^iqltMn^?^^^*^ h 9 0©^m^<t5o &&\ 0 6 6140 
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*^l^ji©^5^Jfc^Sl/— IfSPX^gtiov^Tatt^-rSo 7&£©lx 

4 ti^-r^ l^jfc^s v-ifipx^g i o o £<Dmmj&%*fo£.mm?z>6 

tfc©ND(neutral density) 7 -f £ s =&ND 7 ^ ;i/7 £ V — if M>(DM^ fcM b 

-iW4 0 ^©ND7^;i/^0^^Xtt^tte>^m^to-frS3^ 

^ M©ND7^f )\/*<bU9&#%mb.t u /ty-ng&gM o 1 ym© 
ftm \zM t TSi^lii l^iij £ * £ND 7 ^ ©«j£ £ £ {3 «t t> N 

g^ttfc<i^7.>f ;i/7 *:> {i^7 ^ ;i/7 * u—y i ifcL®ytm*'p>bkLffim<DMm 

©-wrj&s u—vftumm^ 1 0 2 -cf&jflrrs £ tizx v>^ v-yym 101 
l©w-& n /t9-iM4 0 ' lRvu—vytmmmui 0 2©4>&< 
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io «ug4 o 3 *ffl®*zu>xm!Rmmtem&A ost, .&mx.Zo . 

V >XIiRiI 4 0 3 Iil3fcffl 1/ >X 1 0 5 a, 10 5b, 1 0 5 c Ztl 

15 «Wj|»4O5^0i^^T^4O7*lilE$*4Ci:fcJ;D x i 
^l/>X10 5a, 10 5b N 1 0 5 c©#fr £j^©J|#;ffll/>X£ I/— if 
^L<D^±^@Bg^-M-?» 0 k>X^^4 0 3&l/#;w\*-5tT* 

®i 2 1 iz*-#-m*m^Tmnm(D*%zxi±mftm\s>x i o 5 a, i 
05b, i o 5 c(D?i?¥nfrZMfct%mm*xiitz>ztiz.±t), m%mu 

b-ifftix^g4 o oomm-^i o mytmvyxi o 5 a~i o 5 c 
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±mmui 2 m^?-MB®4 o 1 tm^mmmtix^Zo m6 ?». 

£ft«|JSfll 2 7{±^y-ii^4 0 l£»?u £*ifc<fc 

H6 8i±^«iJMl 2 7©-$J©-^#£^T:/Dy^T'&3o 
^ 1 2 7&, ^*&Iif^4 1 1, ^HH^fBitgP4 1 3RT?mmmffl4 1 5£ 

/w* i/ -if %<Dn v % i$ ^m%m u >x^tf ©n pit©* % a 

ffll/>X10 5a, 10 5K 1 0 5c<D\,^'ftifr%miR'f2>A±llz LT$ <fcV><> 
£©i§£\ £«IJ«B 1 2 7 t^ffll/>X 10 5a, 10 5b, 10 5c. 

£©^§§l§#£^1-5r-:?>©-^JT&&o £©#IT*I±, llPgtofflfc&lfc^ 
lx>X105a. 10 5b, 1 0 5c©#^izoV^T, ^*l£> £^tr)fry^©§§P 

ifc#^£*i£o /^-©W:li/'i7-ifSi4 0 i^J;t>^^ti?./i;i/y;v 

, ^V-&1. 2 4 x 1 0 11 (W/cm 2 ) gi§P$t#0. 5 5©i:^^j^ 
istiZ&mxtfy Y(D^rm±l 2 O/zmT^^o ci©*^!^©^-* #lx. 

-^iJRgM 1 li-^y-C^^^^raPitc^^^^A^^n^il^^J: 
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l^?>®##^4 1 5temt>ti2>o B&ffr&&4 1 5fc* N d©^©^-^ 
^E-# 1 2 9lziS$cmxtfy h©SI£&gt^£frL£o io^ 

(W/cm 2 ) ^@^bl§P»S0. 5 5©i:§^^^a^S^^y h©"tf^ 
lil5 0//m« o !§□££©:*:# ££^U ^ 7 -©;*;§ £&rT^£: 

□«C*0. 8il@^b^7-**l. 19X10 11 W/aa*y (Dtttzmmi! 
££3 7° S 1 0 1 y/Slll £T-©iW££ 

^5^T\ iBD«ttl/>XSiR«M(l«iJfflISB4 0 5 ^LTl/>XaHR»l»4 0 3 
f&KWSPl 2 7 4 1 1 (06 8) £A±£*i3o Cftfc.fc.iK 
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acts ^mmmmomem^^xm^mtomm^^mm-r^o mi 2 

£®m®\s-vm(Dftm±te¥-&3Lirx^>fr5 o l&mwznx^Zo t: 
ima$kmffi^m<D-mx$>& 0 &tz, u-vmj:mm5 o oi±is>xm$mm 

4 0 3 ©ft£> D fc 1 o©2fefe/B 1/>X10 5 So 
l/— ifiax^g5 0 OOi|)#^ll5^jcDl/-ifJoxaM0i|jff 

T\ CltiKloMTiS^-rSo ^MHfllflS 1 2 7«t-A^^^>^5 0 1 £m 
^,#Jfc®^£;ft,W£o EI 7 2&d©^£#|i!§LT^&o ±^^1 2 7£ 

mtte&o c*v£®7 3 4%m^xmmt&o 
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;^>^5 o iifimm^nx^t^m^(Dm^,mu>xi o 5^t?^#m©np 

o 

[f|7#j] 

^^7-103 tm%m i/>xio5 ^©f^© i/— v%i J (o%m±.fcm&wt \> 

6 0 l#IBM£;JxTV^o MSm*) 6 0 lC^P©*^^**^*:.};^ 
T*&3o g;fc N b— *ftJDX=gg6 0 OttjtHBR?) 6 0 l ©gga©*t££&S.5 

«w*"r z$mm mm^e 0 3*ffiz_%o sam*>im&6 o 3 h^mm 

i/-iftjnx^ff 6 0 0©i&ft^5^JS^6^|©i/-iftjpx^g©i&#i:^ 
6 0 l©HP©^^^^^^^^i:fc < t I)fcffll/>X1 0 5 0*S&g©JB/J\ 
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1?m.(DM?£*7Flrm"Z$)Z> 0 -^s 1217 7 fck 6 0 l#|Bg£*iT^ 

to 7 7 *itm? ti\ma>% =t a mm ^^mm^nr^ta^m^omytm 

1/>X1 0 5^tf^^©HP^^fc-r^^ N 3l3m:&l§Pifc#/J^< 
&fc> ^M^©^5^J-^7#!JcD^#!j^^-r^o 0 7 8(i*|ISte^ 

^ww»»i 2 Ttt^y-W5«4 1 7mmwmmm4t 1 3*#*So *a 

i/-iftaxggTfi/-^x:T3£fcfc«fc!). h£ffM 

•fSCil^qrti^&^o ^©/^-©^^^©t-^^-^ 1 2 9£&3££>tl 
N ^7-©^t^^^ti§„ £0#mi^P»#®£^t»7-#l^&fc&S 

EI 7 9 i±*^J|g^Ji© b-lfipx^©ffe©^^jt:^x. 6 ns^MTO 1 
2 7O^D^0m ^IMl 2 7t±i|pasca^4 1 9&U<*BHHffi 
SB«aJ4.1 3 £fitx.£o 07 8©*B«i:S*5^^ A*7-T'li^<HP^ 
^iR^ti^il^T$>So ffiHN#3BtS^4 1 3£}± s 07 OfcjjVT^— *#^«> 
IBfltSftTV^o I/- 1fiPX^g©^##i±^— Wfc J: &HP8S&RIB4 
1 9fciRH^*y h(Dmm(D-tfe*Ati1r%>o c*ite:,fc!K IHP$tiilRg&4 1 9 
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EI 8 0 fcfcifcHJiS^i© l/—tf»DX^g©$ 6 fc#©&7BMfctfS* fens^fttW 

»©t*f^*t±^-*-I e ^fccfcDliaHRaJ4 2 ltTO*^ h©BfM©^ 
^A^-T^o M^1R^4 2 iag|||#l3it^4 1 3fr£>;i©^ 

©7 f -^i±^>X^?amfJ^ISP4 0 5, t-Ax^/1>^5 0 lXi&IO^ 
$#JIM6 0 3fcat&*i3. .tot, £©ffi©W— &Vg§P#©:*t;* fcHgp 
$titz I'-ifinx^gT- 1/— ifinx-r s - £ £ «t *) N /9ril©iji£©&JC;* # y h 

■*^-rs^i:ASnrtfefc^So ^©^©^y-OTiiPij©^^©^-^^ 

1 2 9£&M£ft> /^-SVP8P»©^§$*s^$nSo 
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msm\ 

/^^v--if*0i»Djgi/««aR*f (Hz) \ anx^gittoxwi^y-^xtt 

Y#X^-^0^i&7i^^v (mm/sec) tTZo Ztlio<DX : r—i?®&M}Mm± 

n— f/v 
p = 1/n 

-r^fct>s tti>£bffl&ft&f (Hz) §^<t5^ 

£ j $>Xt—¥<D&W}M&%v (mm/sec) <TZ>Zbfc& D N t?y^p£/h 

^<WT-§^o jBK^ KD'£LJ3&ft&f (Hz) £/J\£ < -fa ^-s; 
©^lb?iJt^v (mm/sec) £y^p£;*:'£<f&|flr££ 
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>5 fc&ofc^#©¥®llT-&;z> 0 z.vvtttv j. 9 Oi±l/i;i/^©^;i/XV 

^ >5izfc^xmjL-Mm.®®faffiizmfcimf&£tix^&o ms3it s mv?- 

pifi^$kd& \) '\\g^m&$:m bT t 5 9 fcfctfn&r?^^ > 5 fc: 

&oT^I$£ffMc*4Vt:i^©T% #7 y ^«#9 fciBj&fc bfciDXftii^© 

1218 1 fc£*tf£lfy^p#^&d«fc'D*£ <£ftT:fc*K ©8 2fc<fc*i,«fc:y 
£ -\Ji£d £ b < £ *xt v> & © Tx ^ s ;i/ x v —if 3fe © HI* iz&b^yt^lk 
&®&bZffi$,1fiffikMl&$titz# : 7y#Xi$y h 9 0 fcSfc5©£B&lfc1! t£ 
o £©f£UI> h©^&©J££>^£/J^<1-6;ih#T$3o f 

h9 0(D^©l££og#:*;t<&&£x JDX^tl^W^^^ >fc 
ftoTmfc^»rT3©#ffi5ifc&Dx £fcx «WrM©¥ffitefcjI<a:3o 08 
1 SVEI 8 2 ck ttiis ^7>y^X*'^h (D^m<Dl£ h o § £/Jn£ < X % % OX 
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iz®.-%mz&W}mt& m^x & i v ^ u m^nma t /wx v -*?%<Dm%& t 
*mm*m&^ti>^mKfifaic&m&%M&xb£^o 
^mMrnvmsmimz u—^m^m^^x, m 1 4 ^-rmim^ 
zu—yimz.mw.i 0 0 bmtz2>}&&$»Mzmi 4*m^xmmirz>o 

Mi 0 i&qxj yf-u-yx&Zo 084(is v— wytmi 0 lfctfi^kfts 

Jf5 5©#3fs|.ii^J^(fNd:YAGT-^^o 
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«|-D>gbP»aK©^§$*A*-rSii:fc:J:!>fe$tiSo m±^l/-if^ 1 0 
««*MtS^ X#^x~^l 0 9©^iM&ft£iSSi3-3irfcfc < );i> x ^ 

*fiifcijfc5t««*^-r*»^x Ymxr-in i i©^i&?ijg^iig0-r^c:^ 

Xr-vmW&l 1 5J±j&&«0^Jg©^Jfc&5o j&ft©BSg|H;k I/— iFJnx 

mmvmftmw'&^mwtz^imm® 127 wfc/B^-taift©:* 
%Wfc&%v^m^m.w<z>±wmui 2 7&, ^'lfufc^s^-ifjnx 

gS©^tf&|$!£iS 1 2 7 fc£ £> fc'fl&©$|f6£3ijD bT HI 8 5 J±fg80!)lc£j| 

a i/— tfMx^S©£«iJWgB l 2 7 ©— M<D-$itfr%7Fi~7v yPmr&Zo 

±#mm i \? 7 ttEfcttjro i4i, it^fBiigp i 4 3 Rvmimim 1 4 5 
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1**^-^1 0 9, 1 1 l<D&WlMm<D*%Z&Al}istlZ> 0 Zti^(DXi3l±U 
EiRiil 4 lfcfc±x£bfc:i£ (n=f/v, p= 1/n) ^JfflbTfiftD'&aaWa^ 

hm©£g (Kyf) mmtmmniti:. zq&m?-$* 

1 2 9 ic^^o ctiferJ: t>> 1 2 9 fc^*S;hfcfl88R©:*t3 

* fe> z<om&-*\mw!$im 1 4 5 M&£ft3 0 -$mm$> 1 4 3 1 

PHfefMSH 1 4 5 t± N d'©EJi^-* ii^miBttfiP 14 3 ^WfeZtitz.^m®? 

ftf&L*-* 1 2 9fc3§iSe dnta:»3> 1 2 9fct±a$cs«^©si«*^ 

figUKRIfffiPl 4 1-ttaS; (n=tfv, p= 1/n) £*iJM bT&fC;**"y MS©^fc£ 
^l?bT^S#&©ck?fcbT&«fc^o £t\ iDIlJiit0^t^i:XT- 
^ 10 9, 11 l©;£»5a£fcafeK;*#y m©I®t£©§l#£W^bfc:r 

^bMl^iS:©^^^^^^-^ 10 9, 11 l©^l^]g©*s££#!Elt^|fE 
fiPl 4 1 fcA:*?£;Jx££ 1 4 1 f£±ie^- ©#&£>£ 

^^©^^^©^^B^nsawat^^s/ hfc*w-sawt^*y r-fs©sgiit£ 

<»D«'bJB^©^&**ia^b^^— ^©#IK*flE©^S$*Rr*i: 
bT&J;i\> Sfe x^-^©^i&?ijg©^:t^^©^b^^agbMI^©^t 
bTfcJ^o £ft&©^*EJK*J«pi 4 •lfc;ftvvt±ifcbfc3M> 
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1 2 9fc^£#£fc#^#W£fT"5o 

■tt±©«fci»8 sKm*±mm& 1 2 7-cttHD*u«ii«o***^ 

i^lt^^o «1lr5afclC;**> m©/v?II©il&]§l££ A* U K&jgbffl 

*hit-&3o ^mmnt 1 2 1 \±mmmw® 1 4 7 zmz-z* u-imj&m 
om&&*-#-miz&bmmmnBi4 7izm!i&5wmx#y mh© 

o^mmmm^x^o nw&mjm 1 4 7i±^^nfc^-^>&i/— 

fflMffil 0 2fc5i§o ci©ji«©A^^^iig5^nfei^-ifiDx^gTijnx^ 

ms 7izm8mfcMz.t>tiz>±fommffii 2 7©£6fcflfe©M©-&#%^-r 
©a*{- <t bmmmwffi 1 4 9 ^fB^^-^;!/^^^ it, £©!©*©:*£ 

^©x^-^m^©At^^Hi^^tifci/-ifiPX^T'iDxmtf^^- 
h^-etSo ^©^J— ^MJS©Ai-^©^-^(i^-^ 1 2 9fc^^n 
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6#ot8 7<Dm&£^te%&&, mbMLmmkRvx^-tsfemmmomj} 

W^ttfc^^-^ftjiftO^&^il^SidfcX^-^l 0 9, 1 1 i&w 
^^it^fyrSl 0 l-^^^rsi 1 l£t!<Z>l&ffrfcfT"5o 

-rso if^^pttjpx^4»i©jp$^#ji^*#j«UT»yt*jis« bf^^p 

^LT\ 01 5fc:^"rStl«lfe:«*V— Vtintt&tm&UzXy'yT' SI 13 
25 ~^r^7"Sl 1 5£-e©i&f££fr3o £ftfc:J;»K JDX^fe«l^$/ij3>^ 
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•gomw-p, xm^—y 109. rm^-v 1 1 KD^mm^o^^om 
se^ckDs m&?mmmmx#y bo^m^mmx^^o m^nmaKom^^ 

Mmom 9Mte&& \y~^n^5^m^xm^MMm 1 ©p^fc-o©^ ? 

^y^ft^9 (9A) tttym^fe^J > 5 fc&oTftlX^iitJ 1 0 
$3 1 0l*lg&CD^® 3fd-?Efc^t) U Wm^fe^J > 5 tj&oti^^ii^t 
fg$9 (9B) ^TO^^^>5t3^oTSDXm^l©rtgp©^M3ft5efcI 

®9 0^-T<fc-5ic, ^y^$f:l$9A,9BfrS>^y^9 
^^^^9A (9B) ^^>^^y^^9B (9A) #Pqk ^y^:$9B#> 
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fiLh© <k v izm 9 #i fc i tunm© * * * * m 9 ^^-r § c 1 t * & anx 

©tf#*LV*. «itfH8 9fc*v^ $fcfc*****»9A*JB*U ^©^ 
t^7y^flW9Bft»*n. AftfBifc»bTacV^*6«|fc^5y^»»9 
e ^ t§ ^ * fc ^*^*^^rv^««9B«l^fcj(Mt$n*^^l/-.«if 
3a^fc«rt*nfc^7y^««9fcJ:D«sa,**L*o £ft£<ttK fcfcj&jjfc 

*fc^fi6*ti5^7y^««9*l&-fc:^j5fe-rsci:*S"ift«o 
<&U *^»^©H9M{'*v^T. a»©^7y^«*9 0jgfljy»ji|ij : ia 



100 



WO 02/22301 



PCT/JPOl/07954 



At*® (3lffi3) fc3E^«Xtt»^tt*fcn»bfc?js JP#©B&¥#©<ftgfc 
TObfcD-r^^il^T'tSo 

ZW^^— ^fc«fcSJPX^%0jP^iafc^^5^3tej^©ffiS© 

mmz~D^xm9 3mtm9 4*m^x®.m'tZo ^m&im<o%9mx\m^ 
15 ^%©jp*^fc:*w i si/- > tf3te©^j^©M*N na^nmoomm (am 

•W) ^^hbTinxmtl©^©mM©^m^TObTV>§ < > 09 SltV- 

vmj®m?fc&Pifiixix.ttm.® i ©^®3 tfiiitt^TO^iTv^o m 
9 4iz^T£ofc s zm^-^m%mv>xi o sizmixz&mz'&zt 

s Ift^Ptt^ffi 3 & jox#JMfe 1 ©FWfcgHKrTSo M^^P©iDX^% 

ffimx&z) o cfcoT, i/-if»fc»t-sjnx^A«ri©jB*fa|£*%j«bTZ 
ffl* t 1 - s> * 3 c t «fc D s inx^ti i ©jp^^ip] t- * v s mft&p 

<DtfLW*®mt%>z.£&x%%o Ol?), ^J&P©#nX^tJl©JP^#lR]fc 

*»sma©M*OT3*6inx^«i©rt«iJ*T?©ffijii (Nz) fc-rs„ 

25 C©?gH (Nz) fc±KB#r* (N) Tl^-r^^^i3j;D^?>nfe^i&M (z) £ 
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ftTV^o tfes iWISl 2 7& N IS9 3^rj?|3 9 4TS^0Jbfc^i&i (z 

&%i i & ^ »; =i > i ) \ x & § o 

£^£LT, JPXM^tl 1 CD Z fft#|p}©^Ifr:S (z) £&£ir3 (S10 3) o £ 
ftfck 1/— Ifft L 0m%& P ^jfJPXmtJ 1 ©rtg|^M£-££fc#>{;: N jfjpx 

nma l ©gi® 3 fcflmr * i/— if* l ©lfefej&£X*P£ Lfcjtai»** 1 © 
t^t^c *Hii7BST-{±inx^t> l ©^©M^asfc^^ p 

0 5M^t>j;7S1 0 7l±il 5fc^tfl^TS/rSl 
0 S&V^yrSl 0 7 fc|^lrC&£o XryrSl 0 7^»£ftfc£u£^ 
-^ii^^-^J#SPl 1 5^f,ttSo X^-iSMm^l 1 5tt N Z(DMj&? 
-#*&lZLX Zf^^-^1 1 3£ Z«l*fil©»»*** (S10 9). £*l 
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^-^tt^WBWttl 2 7£^bT^E-* 1 2 9££|£>tk £*tt£D^-* 1 

##nx*fiitj l ©rtStfc&SMfcs z fiip^-^ 1 1 3 <fc Dinx^% i & 

Z«rtFfiffc»»*« (SI 1 Do C©rt»©ffi«ttJPX^»l©*ffl(tJET 

w^^-f > 5 <t a teMT.Mm.rn i ©iWfcj&iM-a (s 1 1 3 ) 0 mm 
^ l p vmj&mm 1 ©^o^i3#j£t^§{siit, z 

VI 1 3t«t DJDX^^I* Z ftfcfrlqJfc^S&S-Sa (SI 1 5) 0 ^U, X 

^ y 7 s 1 1 3 tmmz Lxtox.ttM.y9 1 ©i^gp^^Ms^^^-r-s- (s 
1 1 7)0 ^o^^rxi±mmmmm.mmuJittm.mi(D^<Dmssn^:te 

MWite, toxttm.mi*wm¥fe5j>5teWi-oTmfz>z£te&t), #nx*f 

m.Ml*WMT% (SI 1 9)o ztiiz£V), Jnx#fc%l£*/ijri>*-y:rfc 

$»i©i9Moii§iiit§ 0 ^9#!ifcJ;n«fafe5t*j|«SAiwriqffc 
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tfmmn&Zo tot, ^sdi^M^^^vttoauRffMt 
m i o wfcfis* v-ifipx^^ffl^-cipx^r^ i onnKLt? * ***9# 

% 1 ©AW* I/— tfftL©it® (AOT) 3£jSbTi&0X#fc%l©rta$fc<£;fo 

£n&o bx\ lteteJfei±^Dxm*l©Jlt^*lafc*v^TJ^»©■s^©tt^t 

15 fcMteftTiySo dti5)©^©TT-W^^-Y>5^oTAPxmt;l 
Jbpxfcfitt) l ©jp^©^©^:M^t>^©ft?£i-^^ti^o 

S9 7tt09 6fc^«JX^«fel©SP^Wfffiiia"C&$o ^7'^m9M 

20 UTV^o ^ y#m&9 ^PX^tJ 1 ©JP#;£fafc:fc^TJP#©¥#©{M 
M^0#7£CMt5i:s ^Jx.i»xMmt)l©^>?) 3 itW^tv^^ & 
ifc^It5^7y^9 1J:^I3 (112 1) 2:©®i*Jfc«5«ft<"r*ili: 
^ttSo J;oTs *PXM^l©^Dif^^^>5fc?&a^if^M^^§ 
eft©3l£&fig$bT^So ^ot, l/-if5PXiHT^{3jPX^tH©WX 

m 9 8I±H 9 6 £m£*?tffiB&JK©& 1 0 W-ifjDX#$&£/§Vvt 
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B&<D¥ft<Dim&*)&m (xmm) 3^m^m^mwvxm^fitz%0x 

10 ^ *^y*««9**ffi3ft»fc7&JdW-a*:> toJjmMlOWmttKX 

y*9 l£iDX#fcm-©M3#tf*M2 l#fafcJ£fi£ii:*£fcfc<fciK in 
x^m#«J»r£ftSo Ws>^9 lOgM^m^it'tS^feS 
U ^y^9 l©g«^fciD^TA^t:^^y^9 1 ^JftB^TEWfrT 
15 So *^y*fifW9 fc£IB3©^#]t*M&ftV^ «®3flJK*V> 

XZ^v*? 9 i©&ft#ffl©rft#*SK&So £ft££!K #7y*9 1#® 

#sim-r£o ^^^^««9*^Bf3f*3£fc^-rsi:, ?^v?m®9tmffi 
3<D$m&it$mm^<?>x, ^7>^9 i©^ia©fM/M<-?§5o <t 

fit" £ 3 * 7 y * «tt 9 f ZtP? y#W$,9 3 fc^ffc $ ft 
So Z.<DtcV)s 97y#ffi&9Z®b®<D5>y&1&M$tifi&ffi3£Mti, £M 
3©^y t">^©MH£:&Ds #JBrlftftft'lK&£. 

/VI/ X I/— if m><D^%&*lM*.ft%$a 1 ©JP<fr#ftfc:fc^TJP^©# 

25 fr(Dimx d ^® 3 ^^v^g^pte tt * 7 ^ 9 zmm-tz - ^ -c t 

So £©«^ ^7y^«*9J±iox?«fe«Jl©rt»4'©OT2 H&lfcJ&JfcSft 
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5 o 

h i o 0&BI9. 6 tmrn^mmmnm i omfo&z>u-y t tottm*m^ 
txmjjfiw? ? y?mw> 9 «\ ^)i7s v—^%Lom%^iM^nM.% i ©jp 

^#ftfc£^TP^©^?>©£mck \)0M (AM®) 3fr£3iW4g£iig5bT 

^i!|-r § o X«|# IrJ© * 7S/^ig«9 hYW^lql© ^7iy 9 # £ & i3 JPX 
^tlloJP^^flRlfc^W-SOTtfHDT**^ X$^|rJ©^7^^^9 i: 

m#iqi©*7y*««9 kAJ^-rstfi^f^cso fiss-rsfii^fTtt^^y 

^««9#lfit5©^ Xf^|pj©W®hYfft^|Rl©t)irMt^^ct<ii 

ciftfcMb^ iiootstia^ JnxM^ti l©iP^lRI^'*5V^T^ x 
W^lqJ©^ 7s>^««9 ©&g i:YW^[qF© ^79^9 ©tem*: £H& £ •£ 

Xf^ft©^ f 9 ^OTlft^fRl© ^ 5 >y 9 (Do %m^B 

**ns^5y^lW9 5 * 9 <fc b feMi (At*®) 

3$fc^1-£©zWS;bi\, m^l&i*M2?y2W$>9&m^J&&i$M 
>7y^««9J;Dtii2 HWfcJ&frr*^ XW^|Rl©^Dir®^YW^fqi© 
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tmizmmz m> vix v-v ysL&ffizfc&i& titz ? ^ y * w& 9 n & d tcsi 
-if »©&&#£ b&^©r% ^7^«Ki9 *^-fc^-r 

— tfJDX^Sl 0 Ofc^©«tfig%LT^So £1 O^Jfcl43^TZttl^f-s;i 
1 3 fci^PXMtl 1 ©J^^lqJ^^^S^^PC&g^ili^^tl^o Ctl 

-raw^-stfifctefflv^x 1 0 5 tfimoLMmm 1 ©jft^iRffc^ftt-sw^-^* 



107 



WO 02/22301 



PCT/JP01/07954 



m i omte#^xbm&?-*itmu 1 2 5 & N ^^-^^ltii^b 

M^S3l:fIt§Zi7r-^l 13©{*m£:fc^T\ l/~1f 5feL©;SBfe 
^P4)^M3{^3iM-r^ < ta{-l/-ifiJPX^ml{iii^^tlTV^§„ iot; ^ 

mm® 1 2 ffecD^fi<3^i&s*^-r§«fg^^-r§o . 

1 2 7s ZT-vmmffli 1 ss^zisx^-^i 1 3£j;!K i^i/>xi 

0 5 13 *)m%i$fttz.?v\s7, v-v%omft&®tm\±m^ttmm 1 ©jp^©Ib 

^T^rsi 0 5t^tn^©7ryrsi 0 1 tmbx-ftZo & 

Ell 5C^tIl^©7fyrsi 0 3 iilliHifc l/"^ #nx*fiitU ©JP£ 

1 © Z $fi^(Rj©^i&«: (z) (S10 3) o £ftf± s I/— tf3teL©K53fe 
j&P ^x^*U©rtffifcM3*3fc»^ Jpx^ftlO*ffi3fcttl 
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f 5 i/-if* L ©Aftjft&glfti*: bfcflnxmf; l © z ffi#ft©;f£l&fi-T?<j&;&o 

o£*k mj^mai®Wfri5\H^&tt%m.%& p ©tts^^^ns, z $a 

^©TOS (z) i± N jax»^i©jp»^iafc*^sJDx^%©iiM»^ 
a&io^-^o-Wc&So p ©(ftSttflnx*^«&i©ji<* x -*r« % ju 

xf^rsi o s&vx^yrsi o n±mi Qiz^-rmimox^^rsi 

0 5M7ry7Sl 0 7 ^|5pfHT'&&o ^^y7°Sl 0 TT^H^ttfe^^ 
iDX**^ 1 © Z |ft^|pJ{c:*5ttSffe©ffi^r^i&S©^-^TfeSo 
10 £ (DM&^-# teXy'-vmWU 115 fc^ttSo x^-^MfflSB 1 1 5 tt. 
£©Mj&^— *£^£bT ZfftX^-^l 1 3&Z$fl£|qi©^Ifr£-£3 (SI 0 

9> 0 musftsr 1 1 7®T$Wb<DM&imm3ktiLm'rzo z is 

l 3 ©£ ©tested wt\ l omytfo P &^i@3fc: 

<MiTS£££&*o ^:r-*»^&l 2 SWm.r-tK.g&^X, 
15 Wr^^-f > 5 &«StrtmX#fe» 1 0iI3Ote»T-^SiIt^o CI 
©fe*Bf£^-*&£ffcM» 12 7 £^bt^i* 12 9 fc^kfru iftfcJ: 
•3^-^ 1 2 9fcW£^ >5tt?£©ifcfc®##^<*;h,£o 

£$*f£fl 12 7 fcfcfc^a&x^ >y7S103 ^^fifcffl^atr-^ 
#A#£;h,T:kD, ^©^i&S^-^^X^-^MWl 1 5t3§|&ftSo 
20 -Vtm& 1 1 5 MtZ.Ol&mmfr-Z fc2fr3V>T\ 1/— tfft L ©^^ P 

X^MKOrtafc&SMfc^ ZttX^-^l 1 3fc<fc&flDX^fe4&jl£ZMl 

^iRi^i&^-frS (si l Do 

Xriy7 S 1 1 3^t>"X^yr SI 1 5 £0 1 5t^tXT!y7Sl 1 

25 3#j-r&o 
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g tt * ft ± $ § £ k # x* § § o 
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i x i o 8 (w/cm2) ^ta^^vv^mifi i uLsvxTvm^v-vyb* 

10 I^lxlO 8 (W/cm2) J&JUtTffro^l/^IBiF 1 t±s\>XT®$kft-£l'--V%* 

MM u luiBinxmtio^if^^^ >^^oTMl3*axm^©rtBP^^ift 

1 x 1 0 8 (W/cm 2 ) feJL±T^-0^;i/X$i<jS lns&T©^#T W-1f#£HB 

15 j»u |fflBirax^^©^if^^^>^^oTlui3Jpxmtj©^^©^ 
^bbfe^T*$>^®lf^b^*^tp^^^^-r§x©^ii^^, 
u-ifflpx^&o 

5. MIBb-if^»^ffi^^^lx-if^(±;Vl/^lx-^^tfx if^ 
^ 1 ~ 4 ©^-ftifrfcfBfS© V-lfiJPX^o 

20 6. mmjLtt0.w<Dftmzmft&*&to&T\s-vft*mMtz>ti±, - 

7. fu§3fiPXftiit/©ft^^^ WL 
25 |&0l/-1fft»^ffi^ 
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I'-fmzmm^fitzytmu^ts, m&m 7-9 <D^-fti&izmm<D v-vmn 

1 2 . mm&mmw.ttm-fz x@^ N 
mm i ~ i i <z>^-r tifr intern© i/-ifiDx^ 0 

l/-ifiDX^o 

1 4 . mm^ttmm±j±mMn*^ts, m$m 1-12 cD^-rn^^iBm 

1 5 . mm^mmmt^mfottuz^ti, m&m 1-12 o^-rti^izm 

m©L/-ifDDX^ 0 

1 6 . mma^MMmtmm^ titc v-v* %®Mm&*mTz>, m&m 1 ~ 
1 5 (D^ttifrizmm® u-ifiax^o 

tixv^, 1*^1 — 1 6©^mfrfcfBt&©i/— if#nx;£&o 
1 8. ^mimmtDfrmzmft&z&tD&T, myt&iz&ttzv-z ^7- 
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1 X 1 0 8 (W/cm2) ^±T*^0^;i/^(il2y 1 jUsVXTCDm^-eis—Vft 
1 x 1 0 8 (W/cm2) £l±-£ii>-D^J\/7.\Mft 1 //s^TO^Tl/— if^fe^ 

2 3. lJ^(Z>*fW©aP3®^ 

%.74>tm?&?iz s mmm^nm.mziy— yytzmmtzztki&t), mm 
wmtt^ 4 > izfe-D x tuiBjpx^tj© ^m^%^wmz ^^mmu^m 

fe^jytWioko^ |gftj&£&tt£^-^7-^jg#l X 1 0 8 (W/cm2 
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2 5. 1 tt*©*R*©tt Rfiftfc bfc V— If 3fc©^3fc^%Jnx^i»0|*| 
$fcl^:fo#frol/-lfft©^RMft£*^iR©M 
^^^>i:^-5cka^s IM(^&S^^7-W s lx 1 0 8 (W/cm* 

2 6. 1 ^©ftR*0#R4B#£ bfc V-1f ft©^ft£iDX#fc&©fc 
SBfc^b*froV-1fft©ttRffi#£^3^R© ; gM^ 

>h*&5£"5^ abfo&fc^ttaif-^y— x 1 0 8 (W/cm 2 
) m±T^o/vi/^ips^lns^T©^T-l/-1f^^Ml^t-§^i:JcJ:t)s bu 
BI»i?S7 >f > ^ T luf 37JDX*fg» t!CD F^jgp fcJBSf * b fe^Tf & £ 

iB^^b^^^tpafew^^^-r^x^^ii^s, i/— tfjjpx^^o 

27. mmnmfttemn*w*<Dmm&y(reib2>, n&mz 3~2 6©v\ 
-rtifrfcett© tfjox^o 

2 8 . buIB^R^©^R¥* l/48g«©2r<M£flsfc:J; bmfflirZ, 
3-2 7©^1^ilfrfcSBf&©V— 1f^X#& 0 

2 9 . im&mmitm*T*Jcmm> 
ti^u-if^^Miif-r^xa^iix.s> a&&®2 3-2 8©v^-rn^fcgB«©i/ 

-+finx£& 0 

3 o . tffffiam««£^fi-rsxe& N 

M3#Qxmtf©Jp£#ft£lji$£bTs BUl3*nxmt»^B&9 0° £fr[nl!j££ 

tT^ Hu^&PX^#jfc:i/--lf^«^r"rsxS^ii^s> M^2 3~2 8© 
v^■ri^*t:lB®©^— tfftix^o 

3i. i ^©^R*©«R<B3te* bfc u-if %(bm%&*i&TMmjiv>n 
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BuiBSttlifllS#@ «fc D fflfif £ ft fc AH/* !✓ -If #©£Bfo£© ^ ^ y 
Jg#lx l o 8 (W/cm 2 ) WJbfcftSJ:5t:-'^^u— if^^fc-rail^S 

3 3 . HufBJgP3*i!fiff3^fc<k DISfi!S$*ife^Vl/Xl/-if3fc©^3te*l&9 0 
° jKW-EMBWrSfl 0° HM£iiflS3M££iiii;lS N W&m3 2f3«©l/-ifiax 

3 4 . iiufSSQxm^©P2#|pj£W£ bTgufBiJOX^^^g^^^gg 
3 5. /^;i/^ig^l//sJ^TT^^T^oit^3fc^W1-S^;i/Xl/-if^ 

buIB v -if ft» e> ffll* £ ft fc a;i/* i/ — if 5fe© tf SHi^fe© (qj ^ tfiDxft&ft 
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-wixi o 8 (w/cm2) £utk:& & x 5 izsvix \s—*?%*m%-tz>myt 

lxlO 8 (W/cm2) ^tetezx^teJWZls— yyt*M?frt%Myb^&£, 
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IX 10 8 (W/cm2) J^±fc^^«k5fc/V^l/-1f^^'r^^fflV>X 

3 8 . >w*fi# i /LLsvxrojvw u—yytzmm-tz u-vxmt* 
ixio 8 (w/cm2) &±Kitez&5tz;viz]/-y t ft*mybir2>m%>m\s>x 
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mm^nmsomm^^^ >^ot/^ i^-i? ^©jsftj&^^fc 

15 iRtttWiMtR^mt. 

1 x 10 8 (W/cm 2 ) W±^^^J;^^^;bxi/-1f^^^1-^^^l/>X 
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5 *«f* N 

mm zmtRtz -miam&n t , 
15 mt, 

4 0 . 1 /zsJUTO'W;* i/-if}fc£ffiiff & i/-if#M^ 

; s ; V -if ft©; ^ 7 — * £ £ © A* \z&3^X ituf 3 V -if bttiMZti 

20 BuIBV-ifft^frS>ffil*2:fc^^ 

lx 10 8 (W/cm 2 ) W±«CJ&:S<fc'5fc:/Vl/^l/-if^^fc-rsll^ffll/>X 
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©*§ nnft ft * »B« b fcffi MMGIt^R £ x 
ButaA±£ftfc^;i/;^-1fft©^7-^ 
l/>Xft^t?ft#l6©linm0:*££fcfc5u-?\ £ft£©*t£T-7T^£;ft,£ 

ft#x.£s 6-4 0©V^ftfrfcf3fG©l/-^&DX^M o 

4 2 . 1 /jls&Tcd^jvx I/— If&fttHlfra U—^Mt, 

i x i o 8 (w/cm2) u±tt&&5&v]/zu-vyt*myt'rzmyci¥8i£. 
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15 1 X 1 0 8 (W/cm2) j^JLtfc&a cfcdi^VK*^— 1f^^-rS^ffiV>X 
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10 1 x 1 0 8 (W/cm») K±fcftS<fc5fc^Xl/--'if3te*ltefc-r4*3teffil/>X 

^IffBfflKH^flatt^S^^^t-SliPjfiKKW^Sii^ 
25 ^X.^ 
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i x i o 8 (w/cm2) vx±.izt£%>&ofcn)v^\/-' v%*m%-tz>M%mv>x 

15 BulB^^^^fc»-BrT l/Vl/X©^;i/Xl/-if^:^BufffllPXM^tJ^M 

ifc©* £ £ 0*1 £ fuiB*B H MM Bit £ jffiR f * flUtt^R k > 
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5 i x i o 8 (w/cm2) vA±\zt£%&?\z?^)],*v-^%*m%^%m%mv>x 
io -if %<Dm.%& -^mnmo fw iz&ttit z^nt, 

15 Mi-&ztlz£\) s fuBBft^£lo©am*#y h&B&Zh, 

tilt* v-Rvmaik®* % z t & % x o ^iufBi/-if ytmfrz&Mztizwi 

25 V-1fiPX^g 0 
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U ^o^;i/Xl/-if^©^^^MIBiDX^tj©i*igp{c^t»^T^ tulBinx 

=74 >t^oTMiBipxm%©^t^^psiR^«t^m©^^^7B^-r 

5 2 . ; VW* l/-if 3te©^^*Jnxm«ffOrtBUfc^t)-«rT> lufBiPX^r 
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*fc Q < X\±>h£ < &3 J; o HHffi U fro; Vl/X V-if fto&^&taiatoi 
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